Background/Aims: Several studies suggest that pyogenic liver abscess (PLA) is associated with colon neoplasm. A colonoscopic exam for cryptogenic PLA might detect a hidden colon neoplasm, through which intestinal flora can be transmitted into the liver. However, there are no prospectively enrolled cross-sectional data for colonic neoplasm in cryptogenic PLA. Methods: Patients with PLA were prospectively enrolled from two university hospitals. Among them, all the patients with cryptogenic PLA were recommended for colonoscopic exam to check for colonic neoplasm. Results: One hundred eighty-three patients with PLA were enrolled in the study for 22 months. One hundred and one (55.2%) patients did not have a definite cause of liver abscess at initial evaluation. The median diameter of the largest lesion was 5.7 cm (1.0-14.0 cm), and 74.3% of the patients were treated by percutaneous abscess drainage. Ninety-one percent of the patients who had an identified pathogen yielded Klebsiella. Sixty-two patients underwent colonoscopic exams, and no one had a colonic cancer, one had an adenomatous polyp with high grade dysplasia (1.6%), and 27 had adenomatous polyps with low grade dysplasia (43.5%; 41.0% in male and 43.5% in female). Of fifty patients who underwent an esophagogastroduodenoscopic exam, nine had gastric ulcers, one had an esophageal ulcer, and one had hemorrhagic gastritis. Conclusions: The prevalence of colonic neoplasm among the patients with cryptogenic PLA was not as high as that in previous studies. Further well-designed, large-scale studies are required to assess the association of the colon neoplasm and cryptogenic PLA. (Korean J Gastroenterol 2016;68:195-201) 
INTRODUCTION
Pyogenic liver abscess (PLA) is a major intrahepatic infection, and sometimes produces a fatal sepsis or septic shock. The most common route of pathogen entry is ascending cholangitis. However, a considerate proportion of PLA pa- 9 (4.9) Values are presented as n (%). a Cholangitis due to bile duct stone or previous biliary operation. b One patient had a microperforation of the stomach, the other had a stomach cancer. c Six patients had a post-TACE hepatic infarction, and the other three had a complicated hepatic cyst, a liver metastasis of gastric cancer, and hepatocellular carcinoma. tients do not have a definite infection route into the liver, that is, cryptogenic. Although the frequency of PLA due to appendicitis has been reduced since the development of effective antibiotics and surgery, infection via a portal tract or direct transmission through the peritoneal cavity from a mucosal defect of the colon might be an entry route. A colonic neoplasm could allow infection spread due to disruption of the mucosal barrier. PLA may be associated with colonic neoplasm. [1] [2] [3] However, earlier research efforts were retrospectively-enrolled cross-sectional studies from Korea, or an association study using the insurance database from
Taiwan. There is no study using a prospectively enrolled cross-sectional study design. Therefore, we intended to measure the prevalence of colonic neoplasm through a prospectively enrolled multi-center study in Korea.
SUBJECTS AND METHODS

Study subjects
Patients who were diagnosed with PLA from two university hospitals in southeast area of Korea (Inje Univesrity
Haeundae Paik Hospital and Pusan University Yangsan Hospital) between January 1, 2014 and October 31, 2015
were prospectively recruited for the study. PLA was diagnosed when radiologic findings suggested PLA and abscess or blood culture yielded the pathogenic bacteria, or the abscess improved on antibiotics although culture results were negative. When the antibody to Entameoba histolytica was positive, that patient was excluded from the PLA study.
Cryptogenic PLA was diagnosed when the initial radiologic findings did not show a specific cause for PLA such as pyogenic cholangitis or cholecystitis due to gallstone or biliary cancer, necrotic change of liver cancer, and complicated abscess formation after loco-regional hepatocellular carcinoma including trans-arterial chemo-embolization and radiofrequency ablation. This study was approved by the Institutional Review Board of both hospitals and informed consents were acquired from the all the enrolled patients. This study was registered in the ClinicalTrials.gov (NCT0232914) at the initiation of the study.
Study protocol
When the patients with cryptogenic PLA were enrolled, the clinician recommended colonoscopic and/or esophago-gastro-duodenoscopic evaluation within six weeks from the ad- 
RESULTS
Causes of pyogenic liver abscess
During the enrollment period, 183 patients were diagnosed with PLA. Of those, 101 patients (55.2%) were classi- did adenomatous polyp with HGD. There were no cases of colon cancer (Fig. 1) . Among the patients with adenomatous polyps, the median number of polyps was 2 (range, 1-5), and the size of the largest was median 4 mm (range, 2-15 mm). LGD, low grade dysplasia; HGD, high grade dysplasia. Values are presented as n (%). Three cases had atrophic gastritis with erosive gastritis, and one had atrophic gastritis with non-specific esophageal ulcer. The frequency by size was 22.6% at ＜5 mm, 14.5% at 5-9 mm, and 6.5% at ≥10 mm. All histologic findings were tubular adenoma. In the case of adenomatous polyp with HGD, there was one adenomatous polyp, the size was 15 mm, and it was pedunculated type.
After excluding the cases with DM and immunosuppressant use, 63 immunocompetent patients were identified.
Among them, 42 had a colonoscopic evaluation, 18 patients (42.9%) had an adenomatous polyp with LGD, and no one had an adenomatous polyp with HGD or colon cancer.
Esophago-gastro-duodenoscopic evaluation for patients with cryptogenic pyogenic liver abscess
Among 101 patients with cryptogenic PLA, 50 patients had an esophago-gastro-duodenoscopic evaluation. This exam was optional according to the opinion of the clinician. Among them, 10 patients were normal, nine had gastric ulcer (three active, two healing, four scars), 20 had atrophic gastritis with or without intestinal metaplasia, four had erosive gastritis, six had erythematous gastritis, three had gastric polyp or adenoma. Other presentations were hemorrhagic gastritis with gastric antral vascular ectasia, a non-specific esophageal ulcer in healing stage, reflux esophagitis (LA classification A), and ampullary adenoma (Table 3) . 
Pathogens for the pyogenic liver abscess
DISCUSSION
In this prospectively enrolled cross-sectional study, there was no one who had a colon cancer among 62 patients with cryptogenic PLA who had colonoscopic evaluation. Initially, we selected sample size for this study considering the estimated prevalence of colon neoplasm might be 20%, 1,2 and the estimated standard error ±10% in 95% confidence level.
Therefore, our result suggests that the prevalence of colon neoplasm in the patients with cryptogenic PLA is less than 10%.
In the past, most cases of PLA were a consequence of appendicitis complicated by pylephlebitis in a young patient.
This presentation is uncommon today as a result of earlier di- spectively enrolled study. For example, in a retrospective cross-sectional study in Korea, the frequency of DM was 67% in colon-origin abscess group, which is higher than that of general population. 1 DM raises the risk not only of liver abscess but also colon cancer. Thus, it might be confounding the association between PLA and colon cancer in the retrospective study. In order to adjust for confounding factors and confirm the association between PLA and colon cancer in Koreans, we need to perform a larger population study.
An epidemiologic study of asymptomatic Korean men and women found the prevalence of adenomatous polyp in 60 years old was 43% in male and 30% in female. 12 Compared with this study results, the frequency of adenomatous polyp with LGD was similar in males (41%), but higher in females (48%) among the patients with cryptogenic PLA in our study.
In our study, 49.5% of the patients with cryptogenic PLA had an esophago-gastro-duodenoscopy. Among them, 20.0% had gastric or esophageal ulcers. Klebsiella pneumoniae is normal flora in the colon, but sometimes it colonizes the oropharynx without infection. When an esophageal or gastric mucosal defect occurs, the colonized bacteria may gain access to the liver. There are several case reports that liver abscess occurred with gastric cancer, penetrating gastric ulcer or phlegmonous gastritis, stromal tumor of the stomach. [13] [14] [15] On the other hand, these gastric ulcers might be result from physiologic stress such as septic condition and pain related to percutaneous drainage. We cannot confirm the association between PLA and the esophageal or gastric ulcer, but it is necessary to find the association through further study.
In our study, we could not detect the benign ulcerative lesion from inflammatory bowel disease such as ulcerative colitis and Crohn's disease among patients with cryptogenic PLA.
It could be that the frequency of these diseases was less frequent than that of colon cancer in the patients of this age; thus it may require a large sample size to find inflammatory bowel disease among the study population. A recent nationwide cohort study in Taiwan showed an association between PLA and inflammatory bowel disease, especially ulcerative colitis. 16 This study has a few limitations. First, although this study intended to enroll all patients with cryptogenic PLA and tried to perform the colonoscopic evaluation, there were a large proportion (38.6%) of subjects who did not receive it. Some of them may have a hidden colon cancer. More half of them were due to the refusal to exam and poor general condition.
None of them had an overt colon cancer on initial abdominal-pelvic computed tomography. Eight patients had an earlier colonoscopic evaluation within one year, with no colon cancer diagnosis, so they are unlikely to have a newly detected colon cancer at this admission. Second, some of the patients had a colonoscopic evaluation over six weeks after the diagnosis of cryptogenic PLA. Therefore, some ulcerative lesions with inflammation might be healed at the exam.
Nevertheless, this fact should not influence the risk of colon neoplasm. Third, the sample size might be too small to detect the prevalence of colon neoplasm in cryptogenic PLA although it might be higher than the prevalence of the general population. Fourth, there is a possibility that we might not detect a minimal sized colon cancer at initial admission through radiologic or colonoscopic evaluation, which could be revealed by serial exams after the diagnosis of PLA. This problem should be solved by a study using big data from the nation-wide database with serial exams.
In summary, we could not find colon cancer in 62 sequential patients who had a cryptogenic PLA by colonoscopic evaluation. This result suggests that the prevalence of colon cancer is not as high as that of the previous studies.
Apparently a large sample size is required to detect the putative association of cryptogenic PLA and colon neoplasm.
